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Introduction 

Synthetic peptides are attractive as probes for studying aspects of immunology 
at the molecular level, as possible diagnostic reagents, as characterized vaccine 
components and as hormone analogs. With the need for larger numbers of peptides 
for evaluation, fully automated synthesizers are widely used, and several methods 
have been described for the simultaneous synthesis of many peptides [1]. 

We describe a procedure allowing several thousand peptides to be concurrently 
synthesized at the rate of one residue coupled per day. With no practical restriction 
on the number of peptides which can be synthesized, a completely systematic 
approach to the location of epitopes (scan; Fig. 1) and their further resolution 
(replacement set; Fig. 2) becomes possible [2]. Good agreement has been shown 
between the results obtained from these rod-synthesized peptides and those from 
conventionally synthesized, and purified peptides [3]. The stability of the rod- 
synthesized peptides on repeat testing allows their reuse for 30-60 tests. 

This method has created the opportunity to address questions, which were 
formerly thought to be too difficult to answer, about the location of epitopes 
and their specificity for antibody. ' 

Synthesis of Peptides 

The method of peptide synthesis on rods has been described in detail elsewhere 
[2], Briefly, specially-molded high-densiry polyethylene rods (diameter 4 mm) 
were suspended in deaerated 6% (v/v) acrylic acid in water containing 0.005 
M CuSO, Gamma-in-adiation at a dose or 0.8 Mrad was used to graft polymerize 
the monomer to the rods as polyacryJic acid. After a wash cycle, dried grafted 
rods were assembled into specially molded polyethylene holders designed to bold 
96 rods in the format and spacing of a microliter plate. Subsequent reactions 
at the rips of the rods were carried out in the wells- of a specially molded 
polyethylene tray. 

An amino group was introduced by reacting the polyacryhc acid on the rode 
for 2-3 days with mono^BocH^iaimnohexane in DMF using DCC to achieve 
the condensation. FoDowing a conventional Boc-dcprotcction cycle with Tf-A 
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• Boo-0-aUminc was coupled for -a limited time to a target density of 50^10 
nmol per rod tip. Unreached amino groups were acetylatcd by reaction with 
acetic anhydride in DMF/TEA. Successive DCC/HOBT-mcdiatcd coupling 
reactions were carried out overnight usin B side-chain protected ammo acids as 
dictated by the sequence to be synthesized. A microcomputer program was,used 
to calculate the requirements for the preparation or the activated amino acio 
solutions, and to direct the addition of the correct amino acid to each rod on 
each day. At the completion of the final coupling reaction, and after removal 
of the Boc group, the terminal amino B roup was acetylated. Side-chain depro- 
teetton was achieved by reaction with 50 mM boron tris(trifluoroaectatc) m 
dry TFA [4]. 

Detection of Binding of Antibody by the Rod-Coupled Peptides 

ELISA reactions were carried out with the appropriate serum and conjugate 
solutions in polystyrene microliter trays' [I]. Briefly, the tips of the rods with 
the peptides Sti-H attached, were precoated using a 2% protein solution to block 
nonspecific adsorption of antibodies. Rods were incubated overnight in an 
appropriate dilution of an antiserum, washed * tiroes, and incubated for l b 
in 'conjugate', comprising horseradish pcxoxidase-labeled goat axm-lfr specific 
for the antibody species under test, • 

After washing to remove unbound conjugate, the level of bound conjugate 
was determined by the color developed by the reaction with a solution of the 
enzyme substrate, hydrogen peroxide in phosphate/citrate buffer, pM 4.0. 
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containing ABTS. Bound antibody was removed from the rods prior to retestin £ 
with another antiserum. 

Rationale of Strategy 

The procedure for the synthesis of peptides as described was conceived in 
order to provide the very large numbers of peptides required for systematic 
screening for sequences with biological activity. As such, the following factors 
were considered: 

(1) By ELISA, the detection of binding of antibody only requires peptide 
to be present in the range of picomol [5]. This condition is satisfied by the 
level of peptide produced on the tips of the rods, which is typically 30-50 nrool. 
Furthermore, we have observed comparable test absorbancss for peptide densities 
varying over two orders of magnitude, indicating that the icsi is only limited 
by the concentration of antibody. 

(2) As in the case with the majority of serological tests, where a given antigen 
is determined in the presence of a laree excess of extraneous protein, absolute 
purity of a peptide is also noi a necessary requirement. The specificity of the 
antibody is relied upon to distinguish between the nominal sequence synthesized 
and the inevitable small amounts of deletion sequences, termination peptides, 
or other byproducts formed during the synthesis. 

(3) Large numbers of 'negative control sequences' are a natural consequence 
of the systematic way in which peptide sets arc structured. As is the usual case, 
peptide sets consist of closely related sequences differing by only one or two 
amino acids from each other. The observation of antibody binding to one peptide 
but failing to bind to a closely related peptide is taken as. good evidence for 
the specificity of the test. 

Stability on Repeat Testing 

As a consequence of the synthesis strategy in which completed peptide remains 
covalently coupled to the plastic support, reuse of peptide through a number 
of tests only requires removal of reacting antibody between tests, When the 
absolute value of thc-absorbancc is monitored over many successive tests with 
the same peptides, a gradual decrease is observed. Experience with many sets 
of peptides suggests that 30-60 useful tests can be expected before it becomes 
necessary to resynthesize a particular set of peptides. Peptides have been stored 
(dry at 4°C) for extended periods between tests 5 without detectable loss of activity. 

Discussion 

The possibility that synthetic peptides may find uses as vaccines, diagnostics 
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.and other biologically relevant agents has focused interest on methods which 
provide for large numbers of peptides for evaluation. It is our experience that 
using the methods described, a small laboratory couid readily prepare more 
ihan 1000 peptides per month. Furthermore, the format of these peptides makes 
them ideally suited for repeated evaluation, and utilizes the same instrumentation 
as is routinely used for immunological testing. Identification of a pcptidc(s) 
with the desired properties can then be followed by the preparation of larger 
and well-characterized qualities, using well-established solid phase synthesis 
procedures. 
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